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Abstract. One potential possibility of utilizing tomato seeds is oil production. This research investigated the
tocopherol content of tomato oil extracted from seeds (Soxhlet extraction method) with different organic
solvents (petroleum ether, diethyl ether, n-hexane). Seed from tomatoes cultivated in Timiş County, Romania
were used as raw material. γ-tocopherol was the dominant antioxidant compound detected, followed by
relatively small amounts of α-tocopherol and δ-tocopherol; β-tocopherol was not detected in the extracted oil
from tomato seeds. α-tocopherol content ranged from 1.6 mg/100g to 3.0 mg/100g, γ-tocopherol content
varied between 65.8-112.3 mg/100g and δ-tocopherol content ranged from 0.4 mg/100g to 1.8 mg/100g. The
highest amount of tocopherols was registered in the case of tomato seed oil obtained by using diethyl ether for
extraction (115.5 mg/100g), followed by tomato seed oil obtained by using petroleum ether for extraction
(107.6 mg/100g), respectively tomato seed oil obtained by using hexane for extraction (67.9 mg/100g)
(P<0.05). In this research it was demonstrated that the organic solvent used for extraction of tomato seed oil
has an influence on the total content of tocopherols. Tocopherol content of tomato seed oil increased with
increasing polarity of the solvent, which was expected, since tocopherol contains a free hydroxyl
group.
Keywords: tomato seed oil, extraction, tocopherols.
Introduction. Seeds of tomatoes that remain as by-product from tomato industry can be
used for oil production. The possibility of using tomato seeds as an oil source was investigated by
several authors (Cantarelli et al., 1993; Lisichkov and Kuvendziev 2011; Rabak, 1917). The
stability of a vegetable oil is related to the antioxidant compounds, one of the most important
classes of antioxidants from vegetable oil is represented by tocopherols (Carpenter, 1979).
Tocopherols are functional components of the unsaponifiable fraction of seed oils and are
responsible for stability and nutritional quality of plant oils in general. Consequently, the
investigation of tocopherol content is important as a measure of oil quality in general and for
antioxidative properties in particular. Literature data on tocopherol content of tomato seed oil are
scarce, but few studies revealed that tomato seeds are a valuable resource of a vegetable oil rich in
antioxidant compounds (Eller et al., 2010; Müeller et al., 2013).
Aims and objectives. In this preliminary research the tocopherol content of tomato
seed oil obtained by extraction with different organic solvents (petroleum ether, diethyl ether
and hexane) was investigated.
Material and method. Tomato seeds were collected from tomatoes cultivated in
Timis County, Romania. The seeds were separated from the residual pulp, skin and
impurities, by flotation, dried and ground using a laboratory mill. Tomato oil was obtained by
using Soxhlet extraction method, with petroleum ether, diethyl ether and hexane. 1 g of
tomato seed oil was weigh accurately into a 10 ml volumetric flask. A small amount of
hexane was added, followed by stirring to dissolve the sample and fill up to volume with n-
hexane (Pocklington and Dieffenbacher, 1988). The oil solution was protected from the light,
and analyzed shortly after preparation. The sample was injected into the HPLC via a 20 µL
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injection loop. The HPLC system consisted of a Shimadzu 10A pump and a fluorescence
detector (Shimadzu RF 535) operated at an excitation wavelength of 295 nm and an emission
wavelength of 330 nm). Chromatographic separation was carried out using a Supelcosil
NH2NP 59132 column (250 mm x 4.6 mm, 5 μm particle size) and a mobile phase of
hexane/ethyl acetate (70/30, v/v; HPLC grade). The tocopherol content of tomato seed oil was
calculated using external calibration of the pure tocopherols (α-, β-, γ-, δ- tocopherols).
Results and Discussions. γ-tocopherol was the dominant antioxidant compound
detected, followed by relatively small amounts of α- and δ-tocopherol; β-tocopherol was not
detected in the extracted oil from tomato seeds. α-tocopherol content ranged from 1.6
mg/100g to 3.0 mg/100g, γ-tocopherol content has varied between 65.8-112.3 mg/100g and δ
-tocopherol content ranged from 0.4 mg/100g to 1.8 mg/100g. The highest amount of total
tocopherol content was registered in the case of tomato seed oil obtained by using diethyl
ether for extraction (115.5 mg/100g), followed by tomato seed oil obtained by using
petroleum ether for extraction (107.6 mg/100g), respectively tomato seed oil obtained by
using hexane for extraction (67.9 mg/100g), (P<0.05). The results of tocopherols content
showed similarities with the ones reported by other authors: 126 mg/100g (for tomato oil
extracted with petroleum ether), (Lazos et al., 1998); 94 mg/100g (for tomato oil extracted
with ethanol-accelerated solvent extraction), 108 mg/100g (for tomato oil extracted with
hexane-accelerated solvent extraction), 111 mg/100g (for tomato oil extracted with
supercritical CO2), (Eller et al., 2010); respectively 137.5 mg/100g (for tomato oil obtained
by cold pressed extraction),  (Müeller et al., 2013).
Conclusion. In this research it was demonstrated that the organic solvent used for
extraction of tomato seed oil has an influence on the total content of tocopherols. Tocopherols
content increased with increasing polarity of the solvent, which was expected, since
tocopherol contains a free hydroxyl group. This study contributes in extending knowledge
about the valuable properties of tomato seed oil with the regards on antioxidant capacity.
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